In patients with typical stress-induced anginal pain, normal coronary arteries, and unimpaired left ventricular performance at rest ("syndrome X"), a reduced coronary dilatory capacity, abnormal lactate metabolism during stress, and reduction of left ventricular functional reserve have been described. A group of 40 patients with syndrome X was followed for several years group of such patients was followed for several years to assess the late course of LV performance.
In recent years, several studies have defined a syndrome that has been named "angina pectoris syndrome with normal coronary arteriogram," or "'syndrome X." Typically, patients afflicted with this syndrome complain about stress-induced angina pectoris, and their electrocardiograms show corresponding ST-segment depression during exercise.
See p 1909
However, angiography is unable to demonstrate significant coronary artery luminal narrowing, and left ventricular (LV) performance at rest remains remarkably unimpaired. 1-0 A previous study examined the results of endomyocardial biopsies, coronary dilatory capacity, and myocardial lactate metabolism in these patients.1' In the present study, a group of such patients was followed for several years to assess the late course of LV performance.
Methods

Control Examination of Patients With Angina but
Normal Coronary Arteriograms (Syndrome X) This group consisted of 40 patients (30 men, 10 women) with a chief complaint of typical stressinduced angina pectoris that was rapidly relieved by nitroglycerin. Patients with valvular heart disease, diabetes mellitus, hypertension, connective tissue disease, or congestive cardiomyopathy were excluded from the study group. It was suspected that patients who had syndrome X associated with left bundle branch block might constitute a separate, distinctive entity. Therefore, two subgroups were created on the basis of the electrocardiogram: group A comprised 25 patients with normal resting electrocardiogram and stress-induced ST-segment depression, and group B consisted of 15 patients with left bundle branch block or rate-dependent left bundle branch block.
The control group of 12 patients (eight men, four women) were referred for evaluation of atypical chest pain. They had normal exercise electrocardiogram, and coronary artery disease could be ruled out by cardiac catheterization. Echocardiography ( Figure 1 ). End-diastolic dimensions (EDD) were within normal limits in both Figure 2) .
Gated blood pool scintigraphy (Table 3 , n=19). In group A, LV-EF during rest (63±6%) and exercise (64+7%) was not significantly different from control examination (Figure 3) . In group B, resting LV-EF had decreased from 62±5% to 55±5%, which was significantly different from the normal control group (p<0.01). During exercise, the LV-EF profile was clearly abnormal in every one of these patients, and a highly significant reduction from 55 ± 5 % to 49 ± 5 % (p < 0.001) was observed. At follow-up, group B differed significantly from group A (p<0.001, Figure 3 ).
Coronary and left ventricular angiography (Figure 4, n=6) during exercise was markedly compromised. These findings were confirmed by repeat angiography in six of the patients.
Problems of Study Previously, Bramlet et al studied the effect of rate-dependent left bundle branch block on LV-EF. During exercise, the onset of the conduction defect may be associated with an abrupt decrease in LV performance, which cannot be attributed to myocardial ischemia or global LV dysfunction.30 Even in the presence of constant left bundle branch block, LV performance may be interfered with by the conduction defect itself. These facts must be taken into account when interpreting the results of stress testing in patients with left bundle branch block. At control examination eight patients in group B developed rate-dependent block during exercise, which may in part be responsible for the abnormal results. At follow-up, in all but three patients constant left bundle branch block was present; these three patients continued to develop rate dependent block during exercise. The results of stress testing (i.e., pulmonary artery pressure and LV-EF) were not changed appreciably if these patients were excluded from the data analysis. If it is assumed that LV dysfunction in patients with left bundle branch block is entirely caused by the conduction defect, it is still difficult to account for the deterioration of LV performance over time in patients with constant left bundle branch block at control and follow-up. In these patients, no change was noted in the electrocardiographic bundle branch block pattern, which might be interpreted as worsening of the conduction defect.
Clinical Implications
The results of this study suggest that not all patients with syndrome X belong to a homogeneous group with an essentially favorable long-term course. On the basis of electrocardiographic findings, it is possible to identify one subgroup, characterized by a left bundle branch block pattern, which is at considerable risk to develop LV dysfunction over the years. Retrospectively, these patients showed signs of a latent cardiomyopathy at the control examination.
